Effect of hypoxia on bicuculline seizures of rat: NMR spectroscopy and bioluminescence imaging.
Previous studies suggested that hypoxia reduces the severity of brain injury after epileptic seizures. To test this hypothesis, the effect of hypoxic arrest of epileptic seizures on brain metabolism was investigated in rats by combining in vivo NMR spectroscopy with imaging techniques for the pictorial evaluation of energy metabolism and pH. Seizures were produced by i.v. injection of bicuculline, and measurements were compared in animals with and without 5 min exposure to 5% oxygen after the onset of seizures. Transient hypoxia persistently reduced seizure activity, even after return to normoxia. Hypoxia or seizure alone had little effect on brain metabolism but the combination of both led to marked albeit reversible deterioration of energy and acid/base status. In normoxic animals pictorial measurements of energy state 2 h after the onset of seizures revealed a regional decline of ATP in the hippocampus. In animals in which seizures were arrested by transient hypoxia ATP depletion was additionally observed in the border zones of vascular territories. These results demonstrate that hypoxic arrest of seizure activity leads to the aggravation of metabolic disturbances and is therefore not suited to preventing permanent brain injury.